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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary battery with an excellent cycle 
characteristics preventing an active material from peeling off a collector due to expansion and 
contraction at time of charging and discharging. 

SOLUTION: This battery utilizes an electrode in which a first active material layer made of 
carbon is provided on a collector made of a material not alloying with Li, and on top of the first 
active material later, a second active material layer made of a metal alloying with Li or a 
semiconductor is provided. 



LEGAL STATUS 

[Date of request for examination] 21 .04.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://wwl9.ipdl.jpo.go.jp/PAl/result/detaiymain/wAAA4Lay.TDA413283833Pl.htm 06/21/2004 



Searcjiing PAJ 



Page 2 of 2 



[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www 1 9.ipdl jpo.go jp/PAl/result/detail/main/wAAA4Lay.TDA4 1 3283833P 1 .htm 



06/21/2004 



DP-907 US 




<19)B*H**fttf (JP) (12) £t §fj ifrF £fc (A) 



<ii)4MNtw£M** 

#182001-283833 
(P2001-283833A) 
(43)&W H ¥mWlOR 12B (2001. 10. 12) 



(51) IntCl.' 
H0 1M 4/02 
4/38 
4/58 
4/66 
10/40 



F I 

HO 1M 4/02 
4/38 
4/58 
4/66 
10/40 



f-73-r(£#) 
D 5H0 1 7 
Z 5H029 
5H0 5 0 

A 
Z 



mt®& *g|jft fffcJWtoScS OL (£ 5 S) 



<21)fflR## 


ft«2000-100406(P2000- 100406) 


(71)fflBA 


000001889 










(22) dies 


¥/£l24p4 3 B (2000. 4. 3) 




^R>iWPTWtig*a2Te 5«5^ 








»* JEiK 








^EiiWp*]e(E*a2Te5#5# = 
























ARflWP*]e(IE*a2TB5#5^ = 














(74)ft«A 


100095382 



















(54) 



(57) [KM] 

its®] ftmm,&<nm&)R.mz.£z > -mm&i!>>t?<omvo 
'gnmm&Piik-tzz ffinfc-^i- ?/M$f*& 

ft S H 2 <z> S4MTJI £ K 17 it mm & ffl </ > 5 d t & mw. t 



# 

1 

[4##w#«>sfiH] 

<n±\zm&,$$ 1 og#)irss.o!fi{itam 2 <nmvo'%m& r. 

[»#3I4] 1MB«10&4MrJI&UWBff2«>i£* 

sjb «> *i* u:*3 tt 5 H«?gJixffi nsw (cat > »c n 

9 1 ~ 3©^fn*» 1 JSKtE«ro-&«?fc. 

fcttS i - G«*A«v64«i t 1 

[n*«6] mb* 2og«3««i«, Sv*sa»e>*i»£ 

[it#gi7] /gffl£Md**3. 3 7 A£*T\ 
*>»*-*-"i-»L ctf*3 0 0 A&.±.<7>m&i&. mts.$si<r> 

[0001] 
[0002] 

w tamtam b utffl^fcy 
brae ^nr^s. 

frlt!iJS£ji?9i:U#£t>tf>£ Lt, L i t^&fbfS&I 
[0 0 0 3] L^LttriSfe, ^5^*^14 
14. ^Slcffi/^ao^irUxfli^ijSijs^iT-Sfc 



(2) 2 001-283833 

2 

[0004]-*, y ir* a .5 jes^si 

fc*3VTrtt, £ 9— S^^/i-- Jbri*gjfc£ 

[0 0 0 5] tit, M»fcH:-tr#^lc^:#7t?§!fiSr 
a"****--*' t&^LfcA®rtiti££ 

mton&ixitv^f/i'&mzMtoffiz.zz.b&smb-r 

[0 0 0 6] 

[389!a*fl?&L.fc5 b-tzmm] L«>U«^&. ^-YiS 

[0 o o 7 ] *«^w@^l4, ftttflmaWVJDilBlcJ: 

<5 C £ {£ & <5 o 
[0 0 0 8] 

[0 0 0 9] ##K<D±8Bffiffit£*5V>Tia, ±!Sm2B 

2 ^g^ei/s i <Dtsm j Rm<n smmm^m^m^ 
^xn. ±fam2?£fticjg<£>iitc, mi<Dm^MRxi 

% 2 ^ <DMFFX&K\z.i& *) & U«® £ tiX 

2 i <nmyv j %m/m 2 osmi^ 

{^(ofammmm&istix^xh 

[0 0 1 0 J *38W*>» 2(D®^5fji(cffll> < 6f§fe® 
li, L i fc-&A<b-#-*AJR*fcW:*»f*3&»b»fiR*nfc 

S irf* 5^^^bt^> Si, Ge, Sn, A 1 , RXf I 

WGb\*^ WcSiV^ft«:*Uri3t>, Li 4 , 4 SiS 
T^L i 4.4G e ^Mi-CL i * ^fctf-STIBT 

*>S(o-e, w^c»^u<fflv^bns 0 si-Ge 

50 -S*&t>iS^&fi&^TLT:fctK IB«»C»*L<«t>bJx 



# 

3 

So 

[0011] «2oB«M». «ffla>fc«MHS 

[0012] s i mis, ttJKAs immstite&gh's 

^>#ft#tfTlCfc>^T, MtWICttlStS5 2 0 cin 
^ififlMotr-**, Mfi««I^JSt$4 8 0 cm- 1 

T, 8^«Wt5 5 2 0 cm- 1 ewt'-^l« 
«W^*a**t-f, M^«IC^t64 8 0 cm- 1 

otf-*tfx«nicttH£jies i 

[0013] *ifll:fc^TSi ofiHMtJIlcAI^&K' 
teVJ-Y^^ ? (DLC) teZ#mirfb 

m^t^xit. mmmmd&3. 3 7Aot, « 
w^iRjottA-r-TfttL c 3 o o A^ji<7)m#&^»i b 

[0 0 14] Lii^Ml 

[0 0 15] *»Wfc::teV*T\ S felC#£L<tt, m2 
<og*«JBo*«c««p^*5tfSl»iBjR3B2»i:, Ml OS 

ftfii *> # ^ B&um m t & (2 f£ n i: & * 

[0016] #«gBfc::*3i^T\ _biam«gi3, &mt it 
ffl^rt>j:^L, jEmt i,xm^xh x^», —mat 
&mt i^xm^hti&o ^<nm^<oiEmt int wtc 

So -oj: 5fcjE«i£4MI£ Itli, LiCo0 2 , L 

iNi0 2 > LiMn 2 04 , LiMn O2, L i C o 
0. 5N i 0. 5O2 , LiNio.7Coo.2Mno. 1O2 feif 



(3) 001-283833 

?'>J*£ftM&&mWHkVO J $>. Mn0 2 /^ODf 

defunct, y^»>At«»ffc*wici*PA • Bt«i-** 
[0017] 4s*nor9c«MticAv^««flfiro»jK 

1518^^7 — 7^^— h £ 1 , z-is* h^cis^?^, l, 

lt is, l i p 

F 6 , LiBF 4 , LiCF 3 S0 3 , LiN (CF3S 
0 2 >2 > LiN (C 2 F 5 S0 2 )2 , LiN (CF3S 
0 2 ) (C4F9SO2), LiC (CF 3 S0 2 )3, LiC 
(C 2 F 5 S0 2 )3 ft4fXV**tfeO«-&4fc^W**4x 

£ e ^bl:SSfSi:ir, #jxfum^K, #y 

^(7 L^y/U«7j?y-r-m«?e^, Lil, Li 3 N/^^0 
[0018] 

[0019] (*#9i«»Aotfs»t) 

#3f?£LTH$& (d<3. 37A, Lc> 3 0 0A) «: 

f&mntx^xy y^mm (pvdF) %m^xm 

j/ *«Hlo4*o 5 Ii% i: 6 5 J: 5 lc » ^SWAIS: 
»»LfcN-^^tfn y F^tft«lc«tt«rKML. 3 

9 y — Sr 9~~f\> — Kffilc J: t? , «#ffltt*> 

[0020] [A«SS 2 S#?SS oft«] «» jtr^ L 
T S i H 4 #;**:/?H\ ^rt!/T^i:lTH2^^ 
lr\ yfX-rCVDSiaO, ±!BmiOffi^«SOji 

^rfNiiLTto *JK«Aft#»: t JE**#;*ffl;fi ; 1 0 s c 
cm, ^r-^ y T^^^fl: : 2 0 0 s c c m, St£t&& : 
1 8 0<C, Steffi* : 4 0 P a , iS^JSm* 5 5 5Wi 
L/!l 0 M^^ynylB^fl^tfm^D, 
50 7 v y »*»tffC J: Mb b b 1/ ^ ^Sit 5 C i 



# 



(4) 



2001-283833 



[0021] t8i<omw%m*><»mtetm2<7>mm&m 

T&Sv'i; =»V?S?J&£ OSStfcli. 84:4. 6Xhr> 
fc. fc*3, ±E<Z>H;ffi#|-?»a. C V Difelcj; *) is 'J 3V 

[0022] ii£m<oftm) jEmmwgb vtl i co 

0 2 SrffllrV -ymm% (PVdF) -Srffl 

^TjEttfctttlLfc. Attttfctt, LiCo0 2 »*l 



[0 0 2 3] CmMof^KD ±EA«i ±|aiE«g«r, # 

SdilCtoT, ^Sf&^MLfc. w<7>S®»£®?& 

Lit. ft*s, ®j$?j«tLTIi» xf i/y*-^-ht 
i^sT-**-**- h iO^#«*S#fcJ£K, L i PF 

[0 0 2 4] (*JI9]ttttB«>ttai) 

(T®o*ismie^eewf^sii] ?gitf>g^®s<z>j? 

*£3 0 mi-rS£Wfi, ±I3*«^«?fe A(C*3^ 5 

[0 0 2 5] CA«ff 2 ofMU _hE*«9l« 



/<7 



.20 



S^y ay»l(Olf|J 2 u mt Lfc. 

[0 0 2 6] UbJ|0MroiB4MtJ|eftlU ±Ef 
y 3V]«n«>±|c. TSoA«mifS«)«®t|S3«lc:L 
•C. i«w^«jgie<»«JgSr^SSUfc. 

[0 0 2 7] £A±<73J; £S#T-*>3«*MB?8 
wile. IS l coe<fe® JB/S& 2 oi«)«S/f l oflHfe 
KJloSJIfrflJIL-. AfliSr^fc. JUUWTJloft 1 

y 3>»JKtOSfittl4. 84 :4. 6rj,ofc, 
[00 2 8] [jE«o#M) ±E*JI«tt?fiAi:|^«Jc: 

[0 0 2 9] (ifc«a!«m«>^»l) M#a»*i^-f 5B*»5(5 
«rlttt8 4 : 4. 6 t ttZ X 5 U jJS*#Ji L 

T JbE t n ««5 7 j» SfWJig r X 9 y — fls l itm . 
«MHi t i# lt*i tftll Lit. coftatrjflb* 
*El*Wt±B*»W«»*|IWlK:LT. tfcS&mm&^Si 
Ufc. 

[0030] (a**** 9 /mm *&mw,mARv 

fco ?bmttS;*SH4 . 2Vt-CiL, »®li«?ik®BE 
2. 7 5VitH, ft*St®©i5S£tt: 1 0 OmAi LT, 
3fe»«*rfTV\ lt-f^A-B. 2-y--f^/w@ , S-fr'C* 
A'H. Wl 0 1 ^ ^ B ©JjtSSiXVf »t»*4 

[0 0 3 1 ] 
[3*1] 



30 



*4 9MWL 






Jt&tttt 


m A h 


% 


m A h 


% 


m A h 




1 


10 0 0 


9 1 


10 0 0 


9 1 


9 4 0 


8 5 


2 


9 8 0 


9 8 


9 9 0 


9 9 


8 2 0 


8 7 


5 


9 5 0 


9 5 


9 7 0 


9 7 


7 5 0 


8 0 


1 0 


9 2 1 


9 2 


9 5 0 


9 5 


7 0 0 


8 5 



10 0 3 2] * 1 o ic, *iKtiAS(;B 



10 0 3 3] 



(5) 



2001-283833 



(72) $8K# S« # 

*BE^DlfTSCK*ii2TB 5 #5-?- = 



F $ — jU (#^) 5H017 AA03 AS10 CC01 EEOl 

5H029 AJ05 AK03 AL01 AL06 ALII 
AMOO AM03 AM04 AM05 AM07 
AM16 BJ12 HJ13 
5H050 AA07 BA17 CA08 CA09 CB01 
CB07 CB11 FA02 FA18 FA19 
HA13 



